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Improvements in Two-Stroke Cycle Internal Combustion Engines 




"We, Ebwaed Hollbb, Naturalised 
BritisE -Subject, Hekbeut Frank Percy 
Ptobiy, British Subject, and FspauoE 
Busbst Eebbeck, British Subject, all oi 
5 Borland and Wolff, Limitea, of Queen s 
Island, Belfast, do hereby declare the 
nature of this invention, and in wkat 
manner the same is to be performed, to 
be particularly described and ascertained 

10 in and by the follo^ng statement: — 

This invention Telates to two-strntm 
cycle internal combustion engines of me 
kind having tiro, four, sis or any even 
number of cylinders with their axes all 

15 arranged in one plane and the cylinders 
arranged in parrs m such a way that tne 
two cylinders of a pall are opposed to one 
another and are symmetrically or approxi- 
mately symmetrically disposed at oppo- 

20 site sides of a common crankshaft . also 
lvin» in the plane containing tbe cylmdei 



^The invention consists essentially in the 
nrovision, in an engine of the find ae- 
•25 scribed, or two opposed pistons in each 
cylinder, each pair of pistons nearer to 
I* engine crankshaft being connected to 
the latter by connecting rods working on 
a common craukpin, and the pair of onto 
30 nistone having a stroke equal to or less 
San the stroke of, the inner pistons ^and 
being controlled by mechanism opera- 
tively connects the outer pistons to the 
Tnline crankshaft. Tne eombustion 
35 chamber in each cylinder is ^formed in 
known manner by the space hetween tlie 
two pistons in each cylinder. , M _ an Ji 
The controlling mechanism hy means ol 
V ]S outer pistons are ^erafcvdy 
40 connected to the engine crankshn« ^ 
comprise tie rods connecting th pa« or 
outer pistons and operated or controlbd 
by a pair of eccentrics or crankpws 
arranged on opposite sides of the crank 

45 which carries the cF a ^^ C ?™ 0 Silns 
corresponding pair of inner pistons. 
&ivelv g the outer jl*-^ 
operativelv connected to an ausiiia.y 
shaft which, in turn, is operatively con- 

50 nested to or ^rolled by the engine 
crankshaft by means of spur wheel gear- 
S^or otte!- mechanism interconiiectag 

ftf shafts for transmitting rotory motion 
from one shaft to the other. 
[Price 1/-] 



The accompanying drawings diagram- 56 
matically illustrate various ways of carry- 
insr the invention into effect. 

Pig 1 is a sectional view through one 
pair of opposed cylinders with the con- 
trolling mechanism for the outer pistons M 
omitted for the Bake of clearness. .Fig- ^ 
is a similar sectional view showing tie 
controlling mechanism for the outer 
pistons and omitting the common crank- 
Sin and connecting rods for the inner 66 
pistons, likewise for the sake of clearness. 
' 3?i«»s! 3 and 4 are views similar t» i- if?- 
2 each showing a different form oi con- 
trolling mechanism for the outer pistons. 

Furs 2a, 3c and 4a are face views, of the 70 
yoke members which connect the tie rods 
shown in Figs. 2. 3 and 4 respectively. 

Fin- 5 is a sectional view tnrough a pair 
of opposed cylinders having outer pistons 
contained through the medium of an aux- 75 
iliary shaft geared to the engine crank- 

^iJJ'Figs. 1 and 5 it will be seen that tbe 
engine crankshaft A has a crankpm B 
common to a pair of °PP°sed c onnectaig 80 
rods C«, and 0 s which are attached tp a 
"air of 'inner pistons W and £ 
n a pair of opposed cylinders E and JS , 
wMch are coaxial with one another and 
arranged on opposite sides of the crank- 85 
shaft 1 The cylinders E 1 and W are 
also each fitted with an outer piston, i 

and F 2 respectively. . 

Referring now to Fig. 2- wlucn shows 
one arrangement of co polling m ah an- 90 
ism for the outer pistons F 1 and F , the 
latter are rigid) v secured by rectansralar 
vdke mmheS W and 2*» to tbe end, of 
four tie rods Gr which are also rigidly 
secured to a frame member TT disposed 95 
between the cylinders E l and E 1 ^ suit- 
ablynpertured to allow the connecting rod 
0 1 to have free movements therein. 1 wo 
journal nins H s on opposite sides, of the 
frame member H are journalled in W 100 
on a pair of eccentric straps J operated bv 
a pair of eccentrics K on the crankshaft A 
Kon each .side of the crank rarry- 
ing the cranknin B. The rodsG ore 
cuiaed hv sleeves or enides it w the 105 
Sue framing V. to take the aide thrust 
on the roas Q due to the thrust, of the 
eccentrics T. In Fig. 2 the frame mem- 
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ber E connects all the four tie rods and 
is arranged at right angles to the rods (i. 
It Trill be apparent that such a frame 
member might be replaced by a-pair of 
5 cross members connecting the tie rods to- 
gether in pairs, one cross member being 1 
operated by the eccentric and eccentric 
strap at one side of the crank carrying the 
crankpin B, and the otheT cross member 
10 being operated by the eccentric and eccen- 
tric strap at the opposite side of the said 
crank. 

Fig*. 3 shows an arrangement in which 
two members EL, connect the tie rods G- in 

15 pairs, tine members IF being disposed in 
a plane at right angles to the crankshaft 
axis. Each member B? takes the form of 
a crosshead guide for a slide block IT 
which reciprocates in the snide member 

20 H 3 and forms the eccentric strap of the 
eccentric E on the crankshaft. As in 
Fig. 2, there are two eccentrics K, one on 
each side of the crank ox ike common 
crankpin B, each eccentric working in a 

25 block M in one of the guide members H 3 . 
Obviously the two guide members IP 
could be integral with each other or con- 
nected together to form a prismatic frame 
connecting the four tie rods together. 

30 Pig. 4 shows a further arrangement in 
which only two tie rods G- are connected 
to each outer piston F 1 or F 2 through- a 
yoke piece IT* -(Fig. 4a). The inner end 
of each tie rod Gr is secured to a slotted 

35 crosshead in the slot of which the slide 
block M reciprocates. There are two 
crossheads H 4 , each guiding a slide bloch 
M, one for each eccentric E as in Fig. 3. 
The crossheads H 4 slide between guides 

40 L* on the engine framing Y and the two 
crossheads E d may be inter-connected or 
integral with each other if desired. 

In the construction shown in Fig. 5 the 
outer piston F 1 is connected by a link P 1 

45 to one end of a rocking lever Q 1 , the other 
end of which is attached to a coupling 
rod E 1 working at its other end on a 
crankpin S or eccentric on an auxiliary 
shaft T, Similarly the outer piston F 2 is 

50 operatively connected to the crankpin S 
by a- link P s , rocking lever Q 2 and coup- 
ling rod The shaft T is geared to the 
engine crankshaft A by gear wheels W. 
Earing now particularly described and 



iisoertained the nature of our said inxen- 55 
tion, and in what manner the same is to 
be performed, we declare that what we 
claim is : — 

L A two-stroke internal combustion 
engine of the kind described, having two 00 
opposed pistons in each cylinder of an 
opposed pair of cylinders, each pair of 
inner pistons being connected by connect- 
ing rods to a common crankpin on the 
engine crankshaft, and the corresponding 65 
paii' of outer pistons having a stroke equal 
to or less than the stroke of the inner 
pistons and being operatively connected 
to the engine crankshaft by controlling 
mechanism. * 70 

2. An internal combustion engine as 
claimed in claim 1 in which the control- 
ling mechanism comprises tie rods con- 
necting the pair of outer pistons, and a 
pair of eccentrics or crankpins operating 75 
or controlling said tie rods and arranged 

on opposite sides of the crank carrying the 
crankpin common to the corresponding 
pair of inner pistons. 

3. An internal combustion engine as 80 
claimed in claim 2 in which the tie rods 
connect the pair of outer pistons to a mem- 
ber or members reciprocated by the pair 

of eccentrics or crankpins. 

4. An integral combustion engine as 85 
claimed in claim 2 or 3 in which the tie 
rods connect the pair of outer pistons to a 
pair of guides, one for each of a paiT of 
slide members reciprocated by the pair of 
eccentrics or crankpins. 90 

5. An internal combustion engine as 
claimed in claim 1, in which the control- 
ling mechanism for the^ pair of outer 
pistons comprises an auxiliary shaft ope- 
ratively connected to the engine crank- 95 
shaft and operatively connected to the 
pair of outer "pistons. 

6. Two-stroke t internal combustion 
engines of the kind described constructed 
substantially as herein described with re- 100 
f erence to the accompanying drawings. 

Dated this 7th day of July, 1939. 
JOHNSONS, 
Chartered Patent Agents, 
41, St. Tincent Place, Glasgow, 0.1. 
and 

10, Stafford Street, Edinburgh, 3, 
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